The Moon Station ("Tsuki Tansa Joho Station" in Japanese, http://moonstation.jp) is one of the most popular outreach and information site for domestic and world lunar and planetary exploration since November 1998. Beginning from the introduction and publication of Japanese lunar exploration called SELENE (now called as Kaguya), the site grew as the foremost portal of general lunar exploration, now independent from JAXA and any other space-related organizations. The site covers wide variety of content from professional writings to public attraction such as rebuttals to "Apollo lunar landing hoax". The Moon Station now attracts more than 60,000 access (6,000 pageviews) per day in average. The site features vast amount of current, past and future explorations and their scientific background. The site is managed under collaborations with planetary scientists and space engineers both in Japan and worldwide to assure accurate content and quick information provision. This variety and maintaining of contents are the main reason of continuance and attraction of the site for more than ten years.
Introduction
The importance of public outreach in lunar and planetary science and exploration is clear. As space missions are very expensive, there must be some return for taxpayers. By educating the public about the motivation for and the goals of missions, many people, particularly children and young people, should take interest.
In Japan, there was little enthusiasm for lunar and planetary missions until the return of the Hayabusa asteroid explorer on June 13, 2010. Now, the space program is enormously popular. As of April 10, 2011, 18 books on the Hayabusa mission have been published, and two movie companies plan to release films on the story. This is the first large response to Japanese lunar and planetary missions.
In contrast, the first large-scale Japanese lunar mission, Kaguya, did not generate such a broad social response, although it was a larger, safer mission than Hayabusa. The difference in the publicity of these two missions arose from the difference in information flow. The Hayabusa mission team actively conducted an outreach program, which included story books and music albums. During the touchdown period in November 2005, the near-live coverage via a weblog attracted millions of people.
One tentative lesson from these two missions is that information about a mission should be disseminated broadly and soon as possible, to draw public interest. However, as lunar and planetary missions always involve content that is difficult for most people to understand, comprehensive commentary and the introduction of deeper mission stories is necessary.
The Moon Station has been actively promoting commentary and introducing people in Japan and elsewhere to lunar and planetary exploration for more than 11 years. It initially started as one National Space Development Agency of Japan (NASDA) site, but has grown into one of the most reliable and informative sites in Japan. This paper describes the policy, history, current status, and future vision of our site, and its importance in outreach for lunar and planetary exploration.
History of The Moon Station

Basic concept of the site
The Moon Station ("Tsuki Tansa Joho Station" in Japanese. Tsuki = moon, Tansa = exploration, Joho = information) 1,2) is a website about Japanese and worldwide lunar and planetary exploration that started in November 1998. When designing the site, the following four priorities were established: 1. To emphasize the fascination of Japanese people with the moon. Since the Heian era, approximately 1000 years ago, the Japanese have been fascinated with the moon. We believe that Japanese people still have this fascination. Accordingly, the site includes a corner (In this website, "corner" means one aggregate of pages which covers similar topics) called Today's Moon. This corner shows a photograph of the moon in its current phase. It might be considered non-scientific to show a lunar phase-based timeline, but by expressing a timeline based on the lunar phase, we wanted to show the connection between human society and a calendar based on the waxing and waning of the moon.
2. To distribute scientifically correct information to the public. This should be an obvious goal of scientific outreach; nevertheless, many outreach programs misuse terms and include outdated information. It is important to keep up to date with the frequent changes in our knowledge with new discoveries. As we are dealing with cutting-edge science, correct, up-to-date information is essential. This requires the collaboration of many researchers and engineers. 3. To be interactive. One advantage of the Internet over media such as books and broadcasting is that it is interactive. However, interacting with people using the site of a public institution like NASDA can be challenging, as the organization must respond to all incoming messages. The thought and content of the site must be a balance between the opinion of the overall organization and the staff (one individual). Such balance is paramount when delivering information by Twitter and similar methods. 4. To be unique. People tend to be attracted by dynamic, stylish designs. In the past, however, most sites were created using very simple design elements based only on HTML. Cooperating with the university design department (see below), we used off-the-shelf web technology at that time. Currently, the homepage uses Flash to enable an interactive, dynamic presentation of the contents. 5. To cooperate with other organizations. It is difficult for a single organization or person to operate a website. Web design and system formulation benefit from specialized techniques, and thus The Moon Station makes use of web design experts. Of course, the staff also includes experts on lunar and planetary exploration, and they provide advice regarding the content. This enables us to provide enter up-to-date, accurate information on the site.
Establishment
Originally, this site was developed to promote SELENE and the first Japanese large-scale lunar mission, now called Kaguya. The site was called an Internet Symposium to emphasize the interactive nature of the site. Figure 1 shows the design of the first homepage. Originally, the site had eight corners and was intended to be temporary, lasting until the end of the following March (1999). The site was devoted mainly to interacting with and responding to the people who accessed it. On its first day, the site had 3642 hits.
The site closed at the end of March 1999, as planned, but there were many requests to keep the site open. Accordingly, the site reopened for the next Internet Symposium, beginning in November 1999 and ending in March 2000. The design was updated and more corners added, establishing the archetype of the current site.
In November 2000, the site started the third Internet Symposium. At this point, the stable part of the site was named The Moon Station, and a temporary area of the site was named the Internet Symposium. This symposium continued until the end of March 2001. Since then, no temporary content has been included on this site.
Apollo hoax rebuttals and its reaction to it
In 2002, the rumor that Apollo never went to the moon started to spread via TV programs and the Internet. This originated in an American FOX TV movie that was also shown on Japanese TV. Many people believed this claim and some asked our website whether it was true.
To counter this rumor, we created a corner called "Didn't we go to the Moon?" This was mainly a translation of Phillip Plait's acclaimed science site "Bad Astronomy"4) with his approval, plus some of our original work.
This page, completed just one month after the TV broadcast, had a large impact on society and many people referred to the website to obtain a proper explanation debunking the "evidence" of the Apollo landing "hoax." As this theme attracted broad interest, the page access hits increased. On November 7, 2002, our website had a record-breaking 1.35 million hits per day, as the Yahoo! Japan portal site picked up the Apollo hoax topic with a link to our site.
Expansion to planetary exploration
Mars made a closest approach (to date) to the Earth in the summer of 2003. Consequently, there was a boom in Mars observations, and the two Mars Exploration Rovers attracted public interest. To meet this increasing interest, on July 1, 2003, we started a new corner "Mars: To the Red Planet". This contained basic information on Mars and Mars explorations (past, present, and future). This was the beginning of the expansion of the content of our site to include planetary exploration. As the Mars content attracted much interest, we expanded to include other exploration programs, such as Cassini (Saturn exploration) and Deep Impact (comet exploration).
Currently, the Mars corner is one of the main attractions of our website, and content is added continually as new explorations or discoveries are announced.
Independence from JAXA
The Moon Station was originally started to promote the Japan Aerospace Exploration Agency (JAXA) lunar exploration program (Kaguya). This was why our site had a domain name under JAXA, i.e., moon.jaxa.jp (originally moon.nasda.go.jp). However, the site became independent from JAXA and the lunar exploration team, and this domain name gradually failed to reflect the reality of site operations. For example, some people accessing our site contacted the JAXA public relations office about content, but they could not reply as the operation is virtually no longer under the control of JAXA. This absurdity gradually became more prominent.
Following discussions, the staff of The Moon Station and JAXA members agreed to change the domain name and remove the server from inside the JAXA domain. Accordingly, The Moon Station started operating with a new domain name, moonstation.jp, on May 11, 2010. In addition, the server was moved from inside JAXA to a hosting server in December 2010.
Currently, The Moon Station operates independently of all organizations, including JAXA, and is operated and managed by its own staff.
Outreach Policy
In Japan, the terms "outreach," "publicity," and even "education" blur into each other. However, we need to define these three terms clearly. The important points separating these three categories are the balance between duration, subject of publication, and influence. The methods used for these three approaches differ completely. However, "space education" originally started as a branch of outreach. Nakasuka and Kawashima (2002) 3) classified these from the perspective of duration. Table 1 shows the classification of the three categories for public interaction. In addition, lunar and planetary exploration outreach has its own specifics as they involve concepts the public find difficult to understand. Therefore, clear explanations need more space and time. Moreover, as the programs are long, typically 10 years, continuous outreach activity is difficult due to changes in the programs and budget shortages. We should also remember that the original campaign on Japanese lunar and planetary exploration took a bottom-up approach initiated by people in the mission. Including our site, books, and other material, most of the content was created on a volunteer basis by the mission members. This means that the outreach activities for these missions are not based on a long-term strategy, but ideas at that time, due to budget limitations. In contrast, the National Aeronautics and Space Administration (NASA) and the European Space Agency (ESA) can take a long-term approach. Nevertheless, this bottom-up approach to mission outreach has potential as a unique Japanese strategy if there is a portal to link these small ideas. Our site, The Moon Station, is intended as a portal for such attempts and to bring together information from many organizations.
Current State of The Moon Station
Site at a glance
The site has grown steadily with the addition of content. As of April 10, 2011, The Moon Station has 2821 HTML pages of Japanese content and 79 pages of English content. As this does not include the dynamic content produced by Common Gateway Interface (CGI) or script-based pages, the true number of pages is nearly 3000.
Twenty-seven corners are maintained on the site, covering material from lunar and planetary exploration to an introduction to related events and editors' notes regarding visiting events. The English site has three corners, which are translations of the most popular Japanese corners.
The Moon Station has its own sub-site specially designed for access from mobile phones. This is an excerpt of popular content from the main site, with special content, such as wallpaper and "Chaku Uta" (ringtone) downloads. Figure 2 shows the current homepage of the Japanese version. Figure 3 shows the changes in our access count and page views since February 2007. There is a clear trend. Access increases in the summer, mainly from July to October, and decreases in the winter, mainly from December to the following April. The increased access in the summer might be related to "Chushu No Meigetsu" or moon viewing in the autumn (generally around mid-September) and the summer vacation. This trend is reflected in the fact that access to pages related to moon viewing increases from July to October. These pages include questions and answers on the origin of moon viewing and dates for moon viewing during the year. In addition, our page that shows the phase of the moon attracts access on days when the moon is full, and becomes popular in the autumn moon-viewing season.
Access trends
Another reason that access increases in summer is that students are seeking material for homework assigned during the summer vacation. Lunar and planetary exploration and moon-related history are popular homework topics, especially topics featuring explorers and each planet.
Conversely, the access decreases in winter, as there are no notable events involving the moon. In addition, the access declines in March and April during the high school and junior high school vacations, when few students do homework assignments. Daily access averages approximately 60,000 hits or 6,000 page views, increasing to 200,000 hits (20,000 page views) if a topic is picked up by the media, especially large portals such as Yahoo! Japan. Recently, the access rate has decreased, possibly due to the mega earthquake that occurred on March 11. The recent access rate from late March to early April was approximately 30,000 hits (5,000 page views).
Notable contents
The most popular corner on the site is Today's Moon. This page shows a photograph of the phase of the moon that day and lists events that have occurred during the same phase of the moon. Another popular corner includes the weblog, introduces up-to-date topics on lunar and planetary exploration, and the history of lunar exploration, Mars exploration, and question and answers.
The Apollo hoax rebuttal pages are still accessed frequently, although less often in recent years as the Kaguya and Lunar Reconnaissance Orbiter (LRO) programs have found much direct evidence of the Apollo missions.
Recent activities
In February 2007, when the server moved from JAXA Tsukuba to Sagamihara (ISAS), we started a weblog system to deliver up-to-date information faster than by updating HTML files. We had more than 370 entries in this weblog by the end of March 2011, and it covers many space explorations, including Chinese lunar exploration and Hayabusa.
In 2007, we started a children's page, which was long-awaited by users. The staff has completely updated these pages, as described in the next section.
When we became independent from JAXA, we sought additional sponsors. After starting operations with our own domain names, two companies became site sponsors: Watanabe (a manufacturer of terrestrial and planetary globes) and Will (a server hosting company).
Children's program
Many viewers of The Moon Station requested pages oriented towards children after this site was established. However, pages for children need more graphical and multimedia content than ordinary pages. Therefore, the addition of children-oriented pages was delayed.
In 2007, we established a children-oriented page called The Moon Station Kids. This page was designed with a very simple style with a simple character base. The content was mainly questions asked by children and their answers.
Based on this content, one of the authors (Wakabayashi) and his team, all students, made a graphical children-oriented page called Moon Kids in 2008. 5) Moon Kids is full of graphics and sounds, which attract children. The explanations were written in easy Japanese with visual effects. The content of Moon Kids was redesigned in 2009, with the sub-title Mu-Tan's Homework. The homepage is shown in Figure 4 . In this new material, Mu-Tan, the leading character, seeks material to complete a homework assignment and visits several places, such as schools and travel agents. During his visits and interviews, his questions, which are questions we posed, are answered. The site was created with full graphical content, including Flash technology.
The content in Moon Kids is supervised by the editor (Terazono) to assure its scientific and technological accuracy. This was particularly prominent during the Hayabusa mission. The "Hayabusa phenomena," which consisted of multiple books and films about that mission, reflects people's demand to see human drama. Consequently, we should be able to devise a new outreach policy that emphasizes people-to-people communication such as lectures and movies (full of interviews), rather than a website.
Nevertheless, the website would still be useful for posting articles that emphasize human effort, such as researchers in this case. The prototype is a set of pages about the analysis of the lunar surface (Giordano Bruno Crater) using data obtained by Kaguya.
6) This article was created after collaboration with the researcher. It stressed the importance of the research process. We presented what the researcher thought and how he developed his research, instead of purely presenting scientific knowledge. This style of article represents the desired content for our website.  Overwhelming and organized information stirs peoples' hearts.
As noted in Chapter 4, our site already has nearly 3,000 web pages and the number is increasing. This means that much information about lunar and planetary exploration can be found on our site.
An individual is generally satisfied when he/she obtains the desired information and is truly satisfied when he/she obtains additional unexpected information. For example, many users visit the corner Today's Moon 7,8) in
The Moon Station to find out the phase of the moon. In addition, they can find out about events that occurred when the moon was in the same phase. A similar "deep link" policy can be found on other pages. For example, one of the most popular pages in the Q&A corner, which gives the date of "Chushu no Meigetsu," has several links to other Q&A pages. In turn, some of these pages are linked to other pages. Via this mechanism, users migrate within the site.
The information should be provided with a multilayered structure. This means that the information should not deliver only the scientific truth, but also some background and basic knowledge. This is why The Moon Station attracts many people.
 Speedy delivery of information is the key to attracting interest.
We achieved near-live information delivery during the landing of the Mars Exploration Rovers in January 2004 and the landing of the Huygens probe on Titan in January 2005. This resulted from the frequent updating of HTML files, as we had no blog system at that time. As a result, there were 1,090,000 hits on January 4, 2004, when the Mars Exploration Rover "Spirit" landed and 708,000 hits on January 15, 2005 when Huygens landed.
Humans are basically festinate, and want information as soon as possible. This is why the information medium is changing from traditional HTML-based pages to blogs and Twitter (nearly immediate). Of course, it is difficult to keep information on the web up-to-date. We started a blog in early 2007, but cannot update it frequently due to our limited staff. Nevertheless, this blog is becoming the corner that has the greatest access almost every day.
This tells us that people want the latest information first. The important point is how to guide people who want to know the latest information to the main content of the website. We are attempting to do this now, but we believe that we will be able to do this better after analyzing the user access logs and interviewing frequent users.
The site still faces many challenges, such as dealing with limited human and financial resources and the need to update information on many spacecraft. However, the lessons learned with our experience with The Moon Station demonstrate one possible Japanese method for lunar and planetary exploration outreach.
Conclusion and Future Prospects
This paper outlines the importance of lunar and planetary exploration outreach and introduces recent activities. Our website The Moon Station started its outreach activity on a trial-and-error basis in 1998, and we gradually learned how important is information. The lessons outlined above summarize our results after more than 10 years of activity. The next step is to expand this activity worldwide. We already have an English website, although it has 97 pages, and is only one-thirtieth the size of the Japanese version. We believe that our experience with outreach can be used to access the world community.
Due to budget limitations and insufficient human resources, it is difficult to take action immediately. However, we will consider adding versions in other languages, such as Chinese and Korean.
Every country and organization can have its own outreach methods. Based on 10 years of experience, we have established our own methods. The most important thing is to maintain the course, while always considering whether this meets the demands of users.
